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Gentlemen : 

During the  period 1 August 1965 t o  31 January 1966 t h e  following 
a c t i v i t i e s  were c a r r i e d  out  under the  [NsG-387 Grant: 

- \  - -1 
An extensive program of energe t ic  p a r t i c l e  measurements 
was ca r r i ed  out  i n  t h e  aurora l  zone. Eighteen balloon 
f l i g h t s  were made a t  F l i n  Flon, Canada, e i g h t  balloon 
f l i g h t s  and fou r  Nike-Apache soundlng rocket  shots  were 
made a t  Fort  Churchi l l .  A summary of these f l i g h t s  is 
izt twhed including a statement of how t h e  var ious 
a c t i v i t i e s  were funded. 

The operation was extremely successfu l  from the po in t  of 
v iew of vehic le  and instrument performance. A v a r i e t y  
of i n t e r e s t i n g  geophysical events  occurred during these 
f l i g h t s  r e s u l t i n g  i n  a g rea t  amount of important new 
information. 

2. Reduction and ana lys i s  of t h e  r e s u l t s  from t h e  au ro ra l  
zone f i e l d  expedi t ion were begun during t h i s  r epor t  
per iod ,  Considerable taanual reduction was done and i t  
w i l l  be poss ib le  t o  r epor t  many of t h e  r e s u l t s  a t  
s c i e n t i f i c  meetings t h i s  spring. Also, a longer w r i t t e n  
r e p o r t  was planned, During t h i s  period work was done on 
automatic d a t a  processing equipment t o  handle a l l  t h e  bal looa 
and rocket da t a .  T h i s  i s  b e i n g  designed, developed and 
tested by our labora tory  personnel i n  order  to reduce 
cos t s .  It was necessary, however, t o  purchase a d i g i t a l  
tape recorder  t o  produce magnetic tapes  containing t h e  
r e s u l t s  i n  format s u i t a b l e  f o r  computer processing. 

3. The laboratory program of inves t iga t ing  ene rge t i c  r a d i a t i o n  
d e t e c t o r s  continued. Work was ca r r i ed  out  e s p e c i a l l y  on 
channeltrons,  magnetic mul t ip l i e r s ,  and t h i n  window Geiger- 
Mueller tubes of var ious construction. Also i n  our 
laboratory,  work d i r e c t l y  o r  i n d i r e c t l y  r e l a t e d  to t h e  
N s G - 3 8 7  Grant was ca r r i ed  out on ion iza t ion  chambers, 
p ropor t iona l  counters,  and s o l i d  s t a t e  de t ec to r s  and a 
v a r i e t y  of s c i n t i l l a t i o n  counters. 
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A, Calculation of i n t e r c e p t s  of geomagnetic l i nes  of force  
through t h e  geos ta t ionary  s a t e l l i t e  o r b i t  w i t h  t h e  e a r t h ' s  
sur face  was continued by Mr. Gildener, an undergraduate 
s tudent .  
case and f o r  t h e  s o l a r  wind deformed magnetosphere 
(Mead's model). 

The ca l cu la t ions  were done both f o r  t h e  d ipole  

Personnel engaged on research supported by NASA Grant NsG-387 
are : 

D r .  Kinsey A. Anderson P r inc ipa l  Inves t iga to r  

Mr. Hugh Hudson Res. Asst. (Graduate Student)  

M r .  Arnold Mi l le r  Senior Elec t ronics  Technician 

Mrs. E l i z a b e t h  Bogard Secretary-Stenographer 

Mr. Bryan Loucks (half- t ime)  Laboratory Ass is tan t  

Mr. John Nidecker (half- t ime)  Laboratory Ass is tan t  

Sincerely yours, 

Kinsey '+ A. Anderson S * i 9 ; l ?  
Associate Professor  
P r inc ipa l  Inves t iga to r  
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DESCRIPTION OF INSTRUMENTS FLOWN ON BALLOONS AND ROCKETS 

FLIN FLON AND FORT CHURCHILL, MANITOBA, CANADA 
SUMMER 1965 -- AURORAL ZONE FLIGHTS 

FS -- Two s c i n t i l l a t i o n  de tec tors ,  both coll imated t o  remove 
s c a t t e r e d  x-rays.  One d e t e c t o r  i s  a t h i n  NaI(T1) c r y s t a l  1.375" 
diameter t o  measure w i t h  h i g h  reso lu t ion  x-ray energ ies  from 15 t o  90 
keV. The output pu lses  are analyzed i n t o  e i g h t  channels of energy 
d iscr imina t ion .  The o the r  de tec tor  i s  a 3" diameter c r y s t a l  f o r  
high time re so lu t ion  s tud ie s .  The output i s  connected t o  two log ' 

count ra te  meters, t h e n  t o  h i g h  frequency s u b c a r r i e r  o s c i l l a t o r s .  
The energy channels a r e  20-40 keV and 4 0  keV. Pressure depth of 
t h e  balloon is measured w i t h  a very s e n s i t i v e  aneroid device.  

FL -- These u n i t s  contain a three inch diameter s c i n t i l l a t i o n  
near ly  i d e n t i c a l  t o  t h e  one i n  t h e  FS u n i t s .  The two energy channels 
a re  20-40 keV and >40 keV. These u n i t s  are used on small  balloons 
and were p a r t i c u l a r l y  important I n  guiding the rocket  f i r i n g s  a t  
Fort  Churchill .  

DR. -- T h i s  u n i t  c a r r i e r s  four  i d e n t i c a l  s c i n t i l l a t i o n  counters,  3" 
diameter and coll imated t o  look a t  small  adjacent  regions of t h e  
atmospheric l aye r  which s tops e l ec t rons  p r e c i p i t a t i n g  from t h e  Van 
A l l e n  Zones. The s p a t i a l  reso lu t ion  achieved w i t h  t h i s  u n i t  i s  
about a 30 km diameter c i r c l e  a t  t h e  100 km high stopping layer .  

SL -- Eight channel energy spectrum measurement 15-90 keV w i t h  
?-I1 diameter NaI(T1) s c i n t i l l a t i o n  c r y s t a l .  The rockets  ca r r i ed  two 
s c i n t i l l a t i o n  counters f o r  de tec t ing  e l ec t rons  50-4\30 keV. One was 
or ien ted  along t h e  a x i s  of t h e  rocket,  the o the r  a t  r i g h t  angles t o  
t h e  r o c k e t ' s  axis .  Two channeltrons were c a r r i e d  t o  d e t e c t  e l ec t rons  
5-10 keV and 10-20 keV. A geiger-mueller tube de tec ted  e l ec t rons  
above 25 keV. A photodiode t o  de t ec t  t h e  sun v e r i f i e d  t h e  operat ion 
of t h e  nose cone j e t t i s o n .  A two a x i s  magnetometer provided t h e  
r o c k e t ' s  aspect  w i t h  respec t  t o  t h e  l o c a l  magnetic f i e l d .  

SUPPORT 

The support  of t h i s  complex f i e l d  e f f o r t  was shared among th ree  
government agencies a s  follows: 

u- NA8A: 'Provided four  NIKE-APACHE vehic les ,  range support ,  i n s t r u -  
mentation packs, nose cones and te lemetry packs. Funds from Grant 
N s G - 3 8 7  were used t o  cons t ruc t  s c i e n t i f i c  payloads f o r  four  rockets  
and f o r  t e n  balloons. 

-- ONR: Assistance i n  cont rac t ing  f o r  balloon launch se rv ices  a t  F l in  
Flon and o the r  adminis t ra t ive support; provided helium, p iba l s ,  and 
theodol i tes ;  provided t ranspor ta t ion  f o r  balloons,  helium and f i e l d  
support  equipment. A t  Churchill ,  ONR furnished t e n  100,000 cubic 
foo t  bal loons and helium. 

- ISSF: Provided funds needed f o r  s a l a r i e s ,  equipment and suppl ies  t o  
cons t ruc t  f l i g h t  u n i t s  used a t  F l i n  Flon. NSF funds w i l l  be used t o  
reduce and analyze d a t a  from the F l in  Flon series of f l i g h t s .  
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